###### Strengths and limitations of this study

-   The Harmonised Diagnostic Assessment of Dementia for the Longitudinal Aging Study in India (LASI-DAD) will provide population-representative data on cognition and dementia for the first time in India.

-   LASI-DAD uses the Harmonized Cognitive Assessment Protocol, a common set of cognitive and neuropsychological test batteries used by an international network of researchers, enabling cross-country comparisons.

-   LASI-DAD collects rich epidemiological data through a comprehensive geriatric assessment, venous blood collection and assays; for a subsample of 200 respondents, neuroimaging data collection is in progress.

-   Pathologically based, inperson diagnosis of dementia is not available, but clinicians will provide the Clinical Dementia Rating based on the LASI-DAD data.

-   Data will be collected from 14 States and Union Territories of India, representing 72% of the population. We will construct sample weights to represent the population.

Introduction {#s1}
============

Alzheimer's disease and related dementias (hereafter dementia) can be considered the epidemic of the 21st century. In 2017, there were an estimated 50 million people worldwide living with dementia. In 2010, the Alzheimer's and Related Disorders Society of India (ARDSI)[@R1] estimated that more than 3.7 million Indians had dementia, a number comprising more than 10% of all persons worldwide with dementia. This result is, however, based on meta-analysis of all population-based prevalence studies in the prior decade. These studies reported prevalence rates ranging from 0.6% to 10.6% in rural areas and from 0.9% to 7.5% in urban areas. The heterogeneity in reported prevalence could be due to a variety of methodological issues, including regional differences and different diagnostic criteria.

Although a rising burden of dementia presents an urgent challenge for India, previous efforts to study dementia in the country have relied on non-representative samples in geographically restricted regions. For example, landmark studies by Ganguli *et al* [@R2] interviewed 374 individuals aged 55 and older at a rural site near Delhi in the state of Haryana, and the 10/66 Dementia Research Group's estimate of dementia prevalence was based on a multicentre convenience sample of 760 respondents aged 60 and older from six states.[@R4] The Harmonised Diagnostic Assessment of Dementia for the Longitudinal Aging Study in India (LASI-DAD) overcomes this limitation by interviewing a population-representative sample, using the sampling framework of the Longitudinal Aging Study in India (LASI), an ongoing prospective panel study, representative of the nation as well as each state.

LASI is the most ambitious, nationally representative survey of the physical and cognitive health, economic, and social well-being for the country's aging population, interviewing over 70 000 individuals aged 45+ (including their spouses, irrespective of age). The National Institute on Aging (R01AG042778) and the Government of India (Ministry of Health and Family Welfare) have provided funding for two waves of data collection. No other large, longitudinal survey in India collects cognition data as rich and detailed as LASI. LASI-DAD extends LASI's cognition data collection by administering indepth cognitive tests and informant interviews to a subsample of 3000 LASI respondents aged 60 or older, closely following the Harmonized Cognitive Assessment Protocol (HCAP).

The HCAP was developed for the assessment of dementia and mild cognitive impairment (MCI) in the US Health and Retirement Study and its sister studies around the world[@R5] to enable international research collaboration. It is based on best-practice instruments for multiple cognitive domains and informant reports and designed for flexible statistical harmonisation. It has been used successfully in the USA, England, Mexico, China and South Africa. Through multiple pretests, we have carefully evaluated the HCAP in a local Indian setting, making culturally appropriate modifications and adding cognitive tests that will enable comparison with prior studies in India.

The impact of dementia on individuals, families and society is expected to increase rapidly with population ageing in India. The ARDSI[@R1] estimates the total societal cost of dementia in India at US\$3.4 billion (147 billion Indian rupees). This estimate is based on Wimo and Prince's[@R6] approach to calculating the cost of dementia as time taken by caregivers multiplied by the average national wage. The need for more accurate estimates of the burden of the disease using high-quality economic data is paramount.[@R1] LASI-DAD is ideal for such estimates, as rich data on economic resources, healthcare access and use, labour force behaviours, and caregiving arrangements are available from LASI-DAD combined with the main LASI.

India provides an excellent epidemiological 'laboratory' to study key risk factors for dementia and MCI. The high prevalence of cardiovascular risk factors (eg, hypertension, diabetes and hyperlipidaemia) and extremely high levels of ambient air pollution in certain cities in India provide an unparalleled opportunity to also study these important risk factors. LASI-DAD collects rich epidemiological data through geriatric assessments and venous blood specimen (VBS) collection. For a subsample (n=200), LASI-DAD collects structural and resting-state functional MRI data, following the Alzheimer's Disease Neuroimaging Initiative (ADNI) 3; for a larger subsample (n=960), we conduct genotyping, using the Illumina Infinium Global Screening Array-24 V.2.0 (GSA) BeadChip. The main LASI also collects rich data on individual characteristics, including health, health behaviours, access to and use of healthcare, exposure to indoor air pollution, and a wide range of demographic information as well as information on respondents' financial situation and residential history. We will also collect latitude and longitude for all households we interview, which we will use to calculate respondents' exposure to ambient air pollution.

Methods and analysis {#s2}
====================

Study aims {#s2a}
----------

An overarching goal of LASI-DAD is to advance dementia research by collecting and analysing high-quality data on late-life cognition, dementia and MCI and their correlates. Our project team aims the following:Collect high-quality data on late-life cognition and dementia (n=3000).Enrich epidemiological data through geriatric assessment, VBS collection and assays, neuroimaging, and genotyping.Obtain clinical consensus diagnosis.Estimate the prevalence of dementia and MCI.Investigate the determinants of late-life cognition, dementia and MCI.Study the impact of dementia and MCI on families and society.Disseminate anonymised data to larger research community.

Study design {#s2b}
------------

Our study protocol consists of cognitive tests, informant interview, geriatric assessment, VBS-based assays, neuroimaging and genotyping.

After careful evaluation and multiple pretests, we have included in our cognitive test protocol a set of cognitive and neuropsychological test batteries common with the Health and Retirement Study (HRS)-Harmonized Cognitive Assessment Protocol (HCAP).[@R5] These include object naming,[@R8] the Consortium to Establish a Registry for Alzheimer's Disease word recall,[@R9] backward digit span,[@R10] logical memory,[@R11] constructional praxis,[@R12] retrieval fluency,[@R9] serial 7s,[@R13] Community Screening Instrument for Dementia (CSI-D)[@R14] and Raven's test.[@R15] Several of these tests were also included in the main LASI, allowing calibration. [Table 1](#T1){ref-type="table"} presents the test batteries we employed in comparison with the main LASI cognition module and the domains measured. We dropped backward counts[@R16] and number series,[@R17] which were administered in the main LASI, as these tests were proven to be very difficult to administer, as the large population was innumerate. We also included additional tests designed for illiterate and innumerate populations, including the Hindi Mental State Exam,[@R2] symbol cancellation[@R18] and Go-No Go test.[@R19] [Table 2](#T2){ref-type="table"} presents additional cognitive tests included in LASI-DAD.

###### 

LASI-DAD cognitive test protocols in comparison with LASI cognitive test protocol

  Test selected in LASI                                                                           Domains measured                                    Administered in DAD
  ----------------------------------------------------------------------------------------------- --------------------------------------------------- ----------------------------------------------------------------------
  Word recall (one trial): immediate and delayed[@R9]                                             Memory                                              Three-trial word learning: immediate, delayed, recognition
  Animal naming[@R9]                                                                              Retrieval fluency, language                         Yes
  TICS: date, place, naming objects, prime minister[@R33]                                         Orientation, language                               Yes, date and place orientation is a part of HMSE; and object naming
  MMSE: reading, writing, overlapping pentagons, three-step paper folding, serial 7s only[@R34]   Language, visuospatial skills, executive function   Yes, a part of HMSE, reading and writing modified for illiterate
  MoCA: clock drawing only[@R35]                                                                  Executive function, visuospatial skills             Yes
  Backward counting[@R16]                                                                         Numeric ability, attention                          Dropped after phase 1
  Number series[@R17]                                                                             Numeric ability, fluid intelligence                 No

LASI, Longitudinal Aging Study in India; LASI-DAD, Harmonised Diagnostic Assessment of Dementia for the Longitudinal Aging Study in India; HMSE, Hindi Mental State Examination; MMSE, Mini Mental State Examination; MoCA, Montreal Cognitive Assessment; TICS, Telephone Interview for Cognitive Status.

###### 

Additional tests administered in LASI-DAD

  Additional tests selected in LASI-DAD                   Domains measured
  ------------------------------------------------------- ----------------------------------------------------------------------
  Hindi Mental State Exam[@R2]                            Orientation, memory, visuospatial, attention/speed, language/fluency
  Digit span forward[@R10]                                Attention/speed
  Symbol cancellation[@R18]                               Attention/speed
  Logical memory: immediate, delayed, recognition[@R11]   Memory
  Constructional praxis: copy, delayed recall[@R12]       Visuospatial skills, memory
  Hand sequence[@R36]                                     Executive functioning
  Token test[@R37]                                        Language/fluency
  Judgement, problem solving[@R30]                        Judgement, executive functioning
  Community Screening Instrument for Dementia[@R14]       Orientation, executive functioning, language/fluency
  Raven's test[@R15]                                      Executive functioning
  Go-No Go test[@R19]                                     Executive functioning

LASI-DAD, Harmonised Diagnostic Assessment of Dementia for the Longitudinal Aging Study in India.

Informant interview is another key component of the HCAP. As the HRS-HCAP does, LASI-DAD asks respondents to nominate a close family member or friend as an informant who knows the respondent well, interacts with the respondent frequently, and therefore knows the respondent's daily functions and can report on them. Informants are most likely to be spouses, partners, children or a long-time caregiver. The informant interview consists of questions about the respondent's functional status, social engagements and memory, including the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE),[@R20] the Blessed Dementia Rating Scale,[@R21] the CSI-D Cognitive Activities Questionnaire[@R14] and the 10/66 Dementia Research Group Informant Questionnaire.[@R22]

The LASI-DAD geriatric assessment includes specific physical measures such as blood pressure, anthropometry, questions on functional limitations, anxiety[@R23] and depression,[@R24] and tests of functionality, including Timed Up and Go Test,[@R25] Six-Minute Walk Test,[@R26] nutrition[@R27] and hearing using a HearCheck device.

LASI-DAD also collects and assays VBS in partnership with Metropolis Laboratory, a leading independent pathology laboratory in India accredited by the National Accreditation Board for Testing and Calibration Laboratories. Specifically, LASI-DAD collects a 17 mL fasting blood from each participant. The blood-based assays being done are complete blood counts, glycosylated haemoglobin, lipid panel, lipoprotein A, metabolic panel, homocysteine, vitamin B~12~, folic acid, vitamin D, thyroid stimulating hormone, high-sensitivity C reactive protein and N-terminal pro-B-type natriuretic peptide.

For a subsample of 200, the LASI-DAD protocol collects neuroimaging data on a pilot basis. This is the first attempt to collect neuroimaging data for a population survey. In collaboration with the University of Southern California Laboratory of Neuro Imaging team, the LASI-DAD team is employing the ADNI 3 protocol (see <http://adni.loni.usc.edu/adni-3/> for details). The scan protocol, which consists of structural brain imaging and resting-state functional MRI, requires around 55 min to complete.

Patient and public involvement {#s2c}
------------------------------

Patients and the public are not involved in the design and recruitment of this project.

Sample {#s2d}
------

The LASI-DAD sample was drawn from the LASI main study sample, which is representative of both the nation at large and each state. Our target sample is 3000 persons aged 60 years and above.

To obtain national representation within the budgetary constraints, as well as quality supervision of the fieldwork, we have recruited 11 centres which include 9 regional geriatric centres (RGCs), 1 apex neuroscience centre and 1 partner centre to collaborate in interviewer recruitment and fieldwork management. These are All India Institute of Medical Sciences, Bhubaneshwar and New Delhi; Dr SN Medical College, Jodhpur; Government Medical College, Thiruvananthapuram; Grant Medical College and JJ Hospital, Mumbai; Guwahati Medical College, Guwahati; Institute of Medical Sciences, Banaras Hindu University, Varanasi; Madras Medical College, Chennai; Medical College, Kolkata; National Institute of Mental Health and Neurosciences (NIMHANS), Bengaluru; Nizam's Institute of Medical Sciences, Hyderabad; and Sher-e-Kashmir Institute of Medical Sciences, Srinagar. In consideration of proximity to these RGCs, we selected the sample from 14 states across the country, representing 72.2% of the population. These 14 states include Assam, Delhi, Haryana, Jammu and Kashmir, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Odisha, Rajasthan, Tamil Nadu, Telangana, Uttar Pradesh and West Bengal.

A simple random sample of age-eligible LASI respondents would not yield a sufficient number of cognitively impaired respondents for a reasonably precise estimation of the relationship between dementia and its correlates. Therefore, we employ a two-stage stratified sampling approach. First, we assign sample quota to each of the 14 participating states proportional on their population. Second, we classify respondents into high and low risk of cognitive impairment using the LASI main study's cognitive tests and proxy report for those who did not complete the cognitive tests. Specifically, we determine whether respondents are at high risk of cognitive impairment if any of the following conditions are met: (1) overall cognitive test performance in the main LASI is in the bottom tertile; (2) memory score is below the 15th percentile; (3) non-memory cognitive scores are below the 15th percentile; (4) number of missing cognitive tests is above the 85th percentile; or (5) the IQCODE score[@R20] is 3.9 or higher. Once individuals are classified as having either low or high risk of cognitive impairment, we randomly draw an equal number of individuals from these two mutually exclusive groups within the predefined sample quota for each state. Our sampling strategy leads to an oversample of individuals with high risk of cognitive impairment, which should ensure sufficient power to estimate dementia and MCI prevalence and to detect statistical associations between these conditions and potential risk factors.

We create sample weights that account for differential selection probabilities produced by the adopted sampling strategy and adjust for differential non-response. In a first step, we compute a design weight that accounts for the oversampling of individuals classified as having high risk of cognitive impairment. Starting from these design weights, we then apply a raking algorithm to produce poststratification weights. The resulting sample weights align sample distributions of key demographic variables to their population benchmarks. Specifically, the following variables are used as raking factors: gender (male/female) × age (60--69/70+); gender × literacy (literate/illiterate); and urbanicity (rural/urban). Benchmark distributions for these variables are taken from the Indian Census 2011 and refer to the population of individuals aged 60 and above in all 14 LASI-DAD states.

Sample weights allow to make inference about the reference population---individuals aged 60 and above in the 14 LASI-DAD states---which constitutes 72.2% of the entire Indian population aged 60 and above. The generalisability of the LASI-DAD results to the entire Indian population aged 60 and above is subject to some caveats. While demographic differences between LASI-DAD included and excluded states can be corrected for by poststratifying to the entire Indian population aged 60 and above, the population of older adults in the included LASI-DAD states may differ from that of the excluded LASI-DAD states in terms of MCI and dementia risk. In the absence of population benchmarks for MCI and dementia risk, these differences cannot be accounted for. However, data from the main LASI can, at least partially, document such differences and inform about the extent to which inference from the LASI-DAD study to the entire Indian population aged 60 and above is appropriate.

Recruitment and fieldwork {#s2e}
-------------------------

At least 2 months after the LASI baseline interview, we recruit the selected respondents and their informants for an interview. As the LASI baseline interviews were fielded in three phases, we planned DAD fieldwork about 6 months afterwards. Phase 1 fieldwork started in October 2017 and ended in June 2018. We are currently in phase 2 fieldwork, which started in October 2018. Our field team consists of four to five clinical psychologists, nurses and medical social workers who personally visit the selected respondents. Based on respondents' preference and their proximity to the hospital, the interview team administers the HCAP protocol either at the hospital or at the respondent's home. The field team sometimes travel up to 12 hours by automobile to reach respondents residing in remote villages.

We pay inperson visit to selected LASI-DAD respondents and ask for their participation. Selected respondents may or may not participate. All consent procedures were approved by the study's ethics committees. For selected respondents who refuse to participate, we ask them to nominate informants and conduct informant interview. To encourage respondents' participation, we offer token cash remuneration. We also arrange for transportation of participants to and from the hospital for hospital interviews and neuroimaging study. We provide meals and refreshments to respondents after blood draws and lab results of blood tests when complete.

Fieldwork comprises a face-to-face computer-assisted personal interview (CAPI), geriatric assessment and venous blood draw. The face-to-face CAPI interview takes about 1 hour for cognitive tests and another 35--40 min for geriatric assessment. The 17 mL VBS is collected by a phlebotomist where the cognitive interview occurs, either at the respondent's home or at participating hospitals. When the VBS is drawn at home, a separate visit by a phlebotomist is arranged to obtain fasting blood. Once preliminary processing of the blood is done at local laboratory, cold-chained blood is transported to the central laboratory in Delhi. A small amount of blood (2.5 mL) is transported to an earmarked genetic laboratory, MedGenome, for genomic work. We genotyped the phase 1 sample, using Global Screening Array, and are currently seeking funding for whole genome sequencing of the entire study sample. The central Metropolis Laboratory segregates the samples after receiving them for analysis, and sends serum, plasma, buffy coat and dried blood spot cards to the Department of Geriatric Medicine, All India Institute of Medical Sciences (AIIMS), New Delhi for storage in anticipation of future studies.

A separate visit is arranged for a neuroimaging study based on geographical proximity to neuroimaging facilities. For this neuroimaging study we have recruited two partner institutions based on equipment availability (3.0 Tesla with 32 head-coils) and commitment to achieving high-quality imaging data at low cost. These institutions are the NIMHANS in Bengaluru and the NM Medical Centre in Mumbai. We give additional cash remuneration to participants in the neuroimaging study and arrange round-trip transportation to facilitate their participation. All respondents who complete the cognitive tests and reside within 4-hour distance by automobile to the partner neuroimaging site are asked to participate in the neuroimaging study.

All the field teams administering the HCAP receive 2-week training. The training workshop includes the following content: project overview, locating, approaching and obtaining consent from the study subjects, how to conduct CAPI, interviewing rules and techniques required for administering neuropsychological tests, geriatric assessments, and informant interviews, paying incentive to the study subjects and keeping receipts, and data uploads.

During the fieldwork, the field management team is in close contact with the coordinators at each site, monitoring the progress and solving any potential issues the interviewers encounter. As the CAPI data are uploaded into a central server, our data management monitors data on a weekly basis, downloading the data and examining the distribution. Specifically, we pay attention to missing data and patterns of data distribution across sites, interviewers, and respondent characteristics such as age and literacy.

Consent {#s2f}
-------

Consent to participate comprises the following: (1) respondents' consent to participate in the cognitive test, geriatric assessment, VBS draw, assays and genomic work; (2) respondents' consent to participate in neuroimaging study; and (3) informants' consent to participate in informant interview. Consent is directly taken from the respondents. For respondents who are cognitively impaired, we will obtain consent from a close family member, such as a spouse or adult child who can legally represent the respondent. If the respondent is unable to read the consent forms, the interviewer will read them to the respondent. Respondents who are unable to sign the consent forms may use a thumb impression in place of a signature. The consent materials will be translated into as many local languages as necessary. Consent and interviews will be collected and conducted in the respondent's language.

Clinical consensus diagnosis {#s2g}
----------------------------

For conditions such as Alzheimer's disease, dementia and MCI, there is no single definitive diagnostic test. To identify such conditions in respondents, many clinical researchers rely on a process of data review, adjudication and consensus by a panel of expert clinicians.[@R28] The panel meets in person to review detailed information on various aspects of the clinical assessment of a given patient, discusses the findings, and renders a consensus diagnosis using standardised criteria. This process allows the data of each study participant to be individually considered in detail, taking advantage of a wealth of collective clinical expertise and judgement. However, it involves the cost of the time spent by experts in examining the patients, the inefficiency of scheduling meetings at a time and location that all experts can attend, and the near impossibility of including experts at different sites. For large population surveys, the standard of 'clinician's in-person assessment' of the respondents and all relevant information from their informants and 'in-person consensus conference' is too costly to implement.

Building on the online consensus approach developed by the Monongahela-Youghiogheny Healthy Aging Team,[@R28] we built an online consensus website. We present the information and data from the LASI-DAD study organised according to the Clinical Dementia Rating (CDR) subdomains and present them to clinicians for CDR rating.[@R30] For each case, three to four clinicians are assigned for the first individual review. Each clinician reviews each assigned case and provides domain-specific ratings. Following the CDR algorithm, global rating is generated for each individual reviewer, and all assigned reviewers' global ratings are then compared. For cases where individual global ratings differ, an automatic email goes out to assigned reviewers, giving a chance to review the case and read other raters' comments and update their ratings, if desired. After this second review, consensus may be reached. For cases where consensus was not reached, a group of clinicians discuss the case through a virtual consensus meeting.

We conducted a feasibility of online consensus study in 2018, with the goal of obtaining clinicians' evaluation of whether the clinical consensus website we developed provides adequate information for dementia and MCI diagnosis. For the feasibility study, we identified five patients the clinicians at the NIMHANS have recently diagnosed, including two with dementia, two with MCI and one cognitively normal. Following the LASI-DAD protocol, our team interviewed these five patients and their family members, uploading the collected data on the secured server, which were then fed into the online consensus website. We then invited eight clinicians for online consensus review and asked them to evaluate each case and provide the CDR rating. All participating clinicians, who are certified after receiving formal CDR training, concluded that online consensus diagnosis is a viable alternative and provided further advice to improve the site.

Having made the recommended changes, we are currently conducting a validation study to compare the agreement in clinical consensus diagnosis reached in person and online. We will calculate the kappa inter-rater agreement measure between the consensus diagnoses reached online and in person. A kappa value of 0.75 is generally considered excellent, and values between 0.40 and 0.75 are considered fair to good agreement.[@R31] According to a power analysis using the fractions above and a standard underlying psychometric model, we find that a sample size of 60 cases allows for a nearly 90% chance of obtaining a kappa of 0.75 or higher if the population kappa of the process is 0.80.

Once the validity of the online consensus panel is demonstrated, we aim to carry out online clinical reviews for the entire LASI-DAD sample. These data will constitute an important source for the study of late-life cognition and dementia; and their risk factors. Such a purpose requires a sufficient sample to be clinically examined, so that when the data are released other researchers can use them to test their own hypotheses, which may be more complex than what we may envision. If the validation study suggests significant differences between the online consensus diagnosis and inperson clinical assessment, we will obtain inperson clinical assessments for the maximum sample size that we can achieve within our budget.

Data analysis {#s2h}
-------------

We aim to estimate the prevalence of dementia and MCI. Depending on the results of the validation study, we will obtain either inperson or online clinical consensus diagnosis for a subset of or the entire LASI-DAD sample. Therefore, the estimation strategy will be contingent on the results of the validation study. Should online clinical consensus diagnosis be validated, we will obtain it for the entire LASI-DAD sample, from which we can then obtain dementia and MCI prevalence rates by applying the poststratified sampling weights based on the 2011 Census.

As discussed above, should the online consensus method not be deemed sufficiently accurate, we will proceed with inperson clinical diagnosis for a subset of LASI-DAD participants and probabilistically predict clinical diagnosis. We will base our model specification on the model used by Hurd *et al*,[@R32] with some additions because of the richer LASI-DAD data and progressed theoretical insights. The estimation sample for our model is the LASI-DAD sample for which we have clinical diagnosis. The dependent variable of our model will be the five-category CDR classification (normal, MCI and three levels of dementia severity). Because our dependent variable is an ordinal variable, our model will be an ordered probit model. The regressors in our model are variables measured in the survey: the cognitive test scores and proxy assessments, age, sex, education, and various physical health and disability measures. We will investigate whether interaction terms between various predictors and age group or sex substantially increase predictive power, and consider including the main LASI cognition data to increase predictive power.

For the analysis of the risks for and impacts of late-life cognition, dementia and MCI, we will merge the LASI-DAD data with the main LASI data, as the main LASI survey collects detailed information on a wide range of variables that may be directly or indirectly related with cognition and dementia. These include demographics, age, gender, education, caste, health behaviour, participation in social activities and exposures to indoor air pollution. We will estimate the relationship between cognitive health and these factors and how they influence cognition over the life-cycle. We will control for other potentially confounding factors in estimation, such as noise or other interruption during the administration of cognitive test and language of the test administered. We will construct and introduce into the model measures of exposure to ambient air pollution to investigate how pollution may affect cognitive health. Finally, we will study the impact of dementia on families and society by estimating the effects on caregiving and health and long-term care expenditures.

Ethics and dissemination {#s3}
========================

LASI-DAD will provide a rich, anonymised data resource to the larger research community through a secured web platform maintained by the Gateway to Global Aging Data (g2aging.org/dad). Further dissemination efforts will be made through webinars and exhibits at professional conferences. The LASI-DAD website will be cross-referenced with other HCAP studies. Research findings will be presented at professional conferences and submitted to peer-reviewed journals.
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